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Almost  600  people  participated  in 
the  successful  13th  annual  Technol- 
ogy Transfer  Conference  held  on 
November  5  and  6,  1992  in  Toronto. 
A  number  of  workshops  on  ministry 
programs  and  policy  directions  and 
over  200  feature,  verbal  and  poster 
presentations  were  made. 

Addressing  the  conference  ple- 
nary session,  Ruth  Grier,  then  Minis- 
ter of  the  Environment,  introduced 
the  ministry's  Pollution  Prevention 
Pledge  Program,  which  encourages 
voluntary  industrial  efforts  aimed  at 
preventing  pollution  (see  page  4).. 
This  announcement  addresses  an 


earlier  call  in  the  session  from  Mr. 
Denis  Wilcock,  President  and  CEO  of 
Dow  Chemical  Canada,  who  had 
emphasized  the  need  for  regulatory 
agencies  to  work  in  concert  with  in- 
dustry to  implement  environmental 
protection  strategies. 

The  1992  conference  was  struc- 
tured to  support  the  theme,  "Part- 
nerships in  Pollution  Prevention", 
and  much  interest  was  focussed  on 
the  Partners'  Forum,  an  exposition 
and  expanded  poster  session  in- 
tended for  "enablers"  of  the  technol- 
ogy development  process,  those  who 
might  participate  in  or  help  create 
partrierships. 


Among  the  participating  organiza- 
tions at  the  foriuTi  were  the  Great 
Lakes  Pollution  Prevention  Centre, 
Industry,  Science  and  Technology 
Canada,  the  Canadian  Industrial  In- 
novation Centre,  and  the  Ontario 
Centre  for  Materials  Research. 
(For  a  full  listing  of  forum  partici- 
pants, see  page  3).  The  Partners'  Fo- 
rum sessions  were  well  received  by 
conference  delegates  with  86  per  cent 
of  those  returning  conference  evalua- 
tion forms  rating  the  new  session 
concept  favourably. 

See  Conference  pg  2 
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Conference  (continued) 

In  an  innovative  move,  the  full 
text  of  conference  technical  presenta- 
tions were  provided  on  computer 
disk  in  WordPerfect  5.1  instead  of 
the  large  paper  volumes  of  previous 
years.  This  substitution  replaced 
over  800  pages  of  text  with  three 
T44mb  disks  for  each  delegate's 
copy  of  the  conference  proceedings. 
Some  figures  and  tables  still  had  to 
be  provided  on  paper,  because  in 
computer  format  they  require  so 
much  memory  that  too  many  disks 
wouki  have  been  needed. 


While  the  true  accomplishments  of 
the  1'592  conference  can  only  be 
gauged  in  the  years  ahead,  the  un- 
derlying spirit  of  cooperation  evi- 
dent among  the  industry,  financial 
organization,  research  agency  and 
government  stakeholders  present 
suggests  that  the  13th  Technology 
Transfer  Conference  represented  a 
landmark  occasion  in  the  develop- 
ment of  productive  partnerships  for 
ensuring  environmental  protection  in 
Ontario'. 


Limited  cjuantities  of  the  Final 
Program  and  Proceedings  of  the  1992 
Technology  Transfer  Conference  are 
available  by  contacting  the  ministry's 
Research  and  Technology  Branch  at 
(416)  323-4657. 
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Partners  ^  Forum 
participants 

♦  Great  Lakes  Pollution  Prevention 
Centre 

♦  ORTECH  International 

♦  Environment  Canada,  Technology 
Development  Branch 

♦  The  Ottavva-Carleton  Economic 
Development  Corporation 


♦  National  Research  Council  of 
Canada,  Institute  for  Environ- 
mental Chemistry 

♦  Science  and  Professional  Services 
Directorate,  Unsolicited  Propos- 
als Brokerage  Service  and  Envi- 
ronmental Innovation  Program 

♦  Industry,  Science  and  Technology 
Canada 

♦  ■  Canadian  Hazardous  Materials 

Management  Inc. 


This  issue  of  The  Proving 
Ground  reports  on  a  number 
of  the  events  and  presenta- 
tions at  the  1992  Technology 

Transfer  Conference, 
inchiding  reports  on  several 
environmental  research  and 

technology  development 

projects  profiled  in  previous 

editions 


♦  Rowan  Williams  Davies  &  Irwin 
Inc. 

♦  Ontario  Ministry  of  Industry, 
Trade  and  Technology 

♦  The  Canadian  Industrial 
Innovation  Centre/Waterloo 

♦  Brock  University 

♦  Office  of  Pollution  Prevention, 
Centre  for  Industrial  Services, 
University  of  Tennessee 

♦  The  Development  Corporations 
of  Ontario 

♦  Environment  Canada, 

The  Great  Lakes  Cleanup  Fund 

♦  Wastewater  Technology  Centre 

♦  Toronto  Venture  Group 

♦  Waterloo  Centre  for  Groundwater 
Research 

♦  Ontario  Centre  for  Materials 
Research 

♦  American  Water  Works  Research 
Foundation 

♦  Air  and  Waste  Management 
Association 

♦  Canada  Centre  for  Mineral  and 
Energy  Technology 

♦  Mine  Environmental  Neutral 
Drainage  -  Ontario 

♦  York  University,  Technology 
Transfer  Office,  Innovation  York 

♦  Ontario  Hydro  Research  Division 

♦  Ontario  Ministry  of  Energy 
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In  an  address  on  the  first  morning  of 
the  1992  Technology  Transfer  Con- 
ference, Ruth  Grier,  then  Minister  of 
the  Environment,  announced  the 
Pollution  Prevention  Pledge  Program 
(P^),  a  voluntary  industrial  program 
that  will  use  innovation  and  pollu- 
tion prevention  strategies  to  help 
achieve  major  reductions  in  toxic  re- 
leases. 

The  program  challenges  industry 
to  collectively  achieve  a  50  per  cent 
reduction  in  the  release  of  certain 
persistent  chemicals  and  classes  of 
hazardous  wastes  by  the  year  1995 
and  a  90  per  cent  reduction  by  the 
year  2000.  It  will  also  accept  submis- 
sions from  companies  for  reduction 
of  any  other  pollutant  released  into 
the  Ontario  environment,  or  hazard- 
ous waste  classifications  designated 
under  Regulation  347. 

The  first  formal  program  initiative  ' 
undertaken  by  the  ministry's  Pollu- 
tion Prevention  Office,  P^  will  recog- 
nize and  acknowledge  four  progres- 
sive levels  of  commitment. 

P    Registration/Planning  Level 

At  the  niost  basic  lc\'el,  companies 
can  register  a  commitment  to  de-    ^ 
velop  a  pollution  prevention  plan  or 
make  a  toxic  use  and /or  hazardous 
waste  reduction  commitment  within 
one  year.  This  plan  can  apply  to  an 
entire  companv  or  to  individual  fa- 
cilities within  the  company. 

P'   Reduction  Commitment  Level 

Companies  or  facilities  make  specific 
public  commitments  to  reduce  or 
eliminate  the  release  or  disposal  of 
chemicals  and/or  hazardous  waste 
at  individual  sites  within  their  own 
specific  timeframe. 

P     Reduction  Achievement  Level 

Companies  acknowledged  at  this 
level  will  have  achieved  significant 
reductions  in  the  release  of  toxic 
chemicals  and /or  generation  of  haz- 
ardous wastes.  To  enter  into  the  Re- 
duction Achievement  Level,  facilities 


Through  the  Pollution  Prevention 
Pledge  Program,  the  ministry  will 
acknowledge  Ontario's  good  corpo- 
rate citizens,  industries  that  have 
voluntarily  used  pollution  preven- 
tion principles  and  gone  beyond  the 
basic  regulatory  requirements  to 
achieve  environmental  benefits.  It 
will  promote  and  broaden  the  use  of 
pollution  prevention  planning  and 
will  foster  ministry/industry  part- 
nerships anci  cooperation  not  only 
for  toxic  reduction  programs,  but 


Pollution  Prevention 
Pledge  Program 


must  have  achieved  a  20  per  cent  net 
reduction  in  release  of  toxic  sub- 
stances or  attained  50  per  cent  of 
their  total  reduction  commitment. 

P^  Pollution  Prevention 
Achievement  Level 

Many  companies  will  have  achieved 
significant  reductions  in  the  genera- 
tion of  hazardous  wastes  and /or  re- 
lease of  pollutants  by  avoiding  their 
creation.  These  companies  will  be 
eligible  to  win  a  ministry  Pollution 
Prevention  Award  and  the  right  to 
use  the  ministry's  new  pollution  pre- 
vention symbol. 


also  for  other  environmental  tech- 
nologies research  activities. 

For  further  information  on  the 
Pollution  Prevention  Pledge  Pro- 
gram, contact: 

Pollution  Prevention  Office 
Ministry  of  Environment  and  Energy 
2  St.  Clair  Ave.  W.,  12th  Hoor 
Toronto,  Ontario 
M4V  1P5 

Fax:  (416)  323-5166 
Telephone:  (416)  323-5095 


Pollution  Prevention  -  An  Industry  Success 


The  first  Honorary  Pollution  Preven- 
tion Award  was  presented  at  the 
1992  Technology  Transfer  Confer- 
ence to  Mr.  Dennis  Burgin,  Plant 
Manager  of  Essex  Specialty  Products 
Inc.  Canada  of  London,  Ont.  in  rec- 
ognition of  his  company's  outstand- 
ing efforts  in  preventing  pollution. 
The  award  consisted  of  a  commis- 
sioned work  of  art  in  recycled  glass 
on  which  was  inscribed  the  minis- 
try's pollution  prevention  symbol. 


Essex  makes  adhesives  for  bond- 
ing glass  and  other  materials  onto 
cars  and  trucks.  Over  the  past  tluee 
years,  the  company  and  its  seven 
employees  have  made  changes  to 
their  manufacturing  processes  that 
have  pre\ented  the  generation  of 
over  35,000  litres  of  hazardous  waste 
each  year.  In  addition  to  reduced 
pollution,  the  company  now  saves 
over  $160,000  annually  in  reduced 
costs  of  raw  materials  and  disposal 
charges. 


Electric  Vehicles 
What  would  the  net 
environmental  benefit  be? 


Cars. pollute.  Otherwise  known  as 
internal  combustion  engine  motor 
vehicles  (ICEVs),  they  produce  emis- 
sions which  degrade  air  quality  par- 
ticularly in  an  urban  environment, 
contribute  to  the  greenhouse  effect, 
to  acid  rain,  and  to  ground  level 
ozone,  and  add  toxic  materials  and 
particulates  to  the  air.  Consequently, 
inteirest  in  electric  vehicles  (EVs)  as 
an  alternative  means  of  transport  is 
intense. 

While  EVs  do  not  produce  any 
emissions  during  their  operation, 
this  is  not  so  for  some  of  the  power 
stations  which  generate  the  electric- 
ity which  EVs  require.  The  question 
of  whether  EVs  offer  any  significant 
environmental  benefit  when  such 
emissions  are  taken  into  account  was 
the  subject  of  a  poster  presentation 
by  Dr.  William  Adams  of  the 
Electrochemical  Science  and  Techni- 
cal Centre,  University  of  Ottawa,  in 
the  Environmental  Technology 
Development  section  at  the  1992 
Technology  Transfer  Conference. 

Dr.  Adams  has  conceived  a  com- 
puter model  which  allows  more  pre- 
cise forecasts  of  the  net  environmen- 
tal effects  of  large-scale  EV  introduc- 
tion. The  model  calculates  ICEV    ~ 
I  emissions  according  to  the  fuel  used, 
'  and  computes  EV  emissions  from  the 
'  regional  power  plant  fuel  mix  and 
j  average  EV  efficiency.  Then,  given 
I  the  average  distance  driven  annually 
I  per  car,  the  total  number  of  cars  in 
I  the  region,  and  the  percentage  of 
I  those  cars  which  are  EVs,  the  pro- 
:  gram  calculates  the  region's  relative 
change  in  absolute  annual  emissions. 

Sample  calculations  presented  at 
the  conference  indicated  the  poten- 
tial reduction  in  emissions  on  a  per 
kilometre  basis  which  could  be 


achieved  by  replacement  of  gasoline 
powered  ICEVs  with  EVs  in  three 
Canadian  provinces  (see  diagram 
below). 

This  new  model  provides  an  in- 
valuable first  insight  into  the  com- 
plex question  of  the  potential  envi- 
ronmental impact  of  commercial  EV 

A  Comparison  of  EV  vs.  ICEV  (gasoli 
(expressed  on  a  grams 


technology.  Such  future  work  as 
including  the  effect  of  seasonal  varia- 
tions in  ICEV  emission  profiles  and 
efficiency  of  EVs  will  further  in- 
crease its  accuracy.  Dr.  Adam's  ulti- 
mate intention  is  to  use  the  model  to 
enable  the  analysis  of  regions  vary- 
ing in  size  from  the  country  as  a 
whole,  to  individual  provinces  and 
cities. 

This  project  is  supported  by  the 
Environmental  Research  Program 
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1.  B.C.  (Vancouver) 


2.61 
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2.  Alberta  (Calgary) 


2.30 
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1.68 
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*  Average  values  for  the  current  regional  fleet 
(emission  standards  for  new  \'ehicles  are  lower) 


ne)  Emissions  in  Three  Provinces 
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Mercury-free  rechargeable  batteries 
Ex-cell-ent  performance 


Small  format  batteries  represent  an 
$11  billion  (US)  business  annually 
worldwide.  Consequently,  billions  of 
them  are  discarded  every  year. 
Hazardous  chemicals  such  as  lead, 
cadmium  and  mercury  are  thereby 
deposited  in  landfill  sites  and  may 
be  introduced  into  groundwater,  or 
released  into  the  atmosphere  when 
waste  containing  batteries  is  inciner- 
ated. 

kg  of  total  waste  (x1 000) 


Recently  developed 
rechargeable  mercury-free 

AA  batteries  promise  a 

significant  reduction  in  the 

quantities  of  toxic  and  solid 

waste  introduced  into  the 

environment 


kg  of  toxic  waste 


nickel-cadmium  and  alkaline  manga- 
nese dioxide  cells.  The  calculation 
was  based  on  1,000  units  operated  by 
two  AA  cells  for  four  hours  a  day 
over  a  period  of  a  year  (see  diagram 
below). 

Although  the  total  waste  pro- 
duced by  nickel-cadmium  batteries, 
due  to  their  high  cycle  life,  compared 
favourably  with  primary  alkaline 
and  RAM  cells,  the  toxic  waste  gen- 
erated greatly  favours  the  use  of 
RAM  cells.  In  this  model  application, 
the  total  toxic  waste  generated  for 
nickel-cadmium  cells  amounted  to 
5.4  kg,  for  primary  alkaline  cells  to 


DPiimary  Alkaline 
DNickel-Cadmium 
■  Mercury-Free  RAM 
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HMercury-Free  RAM 


Battery  Type  Battery  Type 

Total  Waste  and  Toxic  Waste  Created  by  a  Portable  Music  System  Powered  by  Single  Use  Primary  Alkaline, 
and  Rechargeable  Nickel-Cadmium  and  Mercury-Free  RAM  Cells.  (1 ,000  units  containing  two  AA  cells  each, 
operating  for  4  hours  a  day  over  a  period  of  a  year).  Note  the  difference  in  scale  between  the  two  graphs. 


In  late  1990,  Battery  Technologies 
Inc.  (BTI)  then  of  Mississauga,  Ont. 
initiated  development  of  recharge- 
able, mercury-free  AA  batteries 
based  on  their  reusable  alkaline  man- 
ganese dioxide  (RAM)  -  zinc  technol- 
ogy. This  technology  development 
project  was  recently  completed 
seven  months  ahead  of  schedule. 

On  the  second  day  of  the  1992 
Technology  Transfer  Conference,  in 
the  verbal  session  "Hazardous  Waste 
Management  Through  the  90s",  Dr. 
Klaus  Tomantschger  gave  a  persua- 
sive argument  that  BTI's  newly  de- 
veloped batteries  have  comparable 
performance  characteristics  and  con- 
siderable environmental  advantages 
relative  to  existing  alternatives. 


Test  results  indicated  that  the  new 
RAM  cell's  overall  performance  ex- 
ceeds by  more  than  10  per  cent,  the 
minimum  average  standards  for  al- 
kaline cells  set  by  the  International 
Electrochemical  Commission.  These 
tests  involve  assessment  of  battery 
electrical  performance  in  such  appli- 
cations as  transistor  radios,  camera 
photoflashes,  small  motors  and  toys, 
and  personal  stereo  equipment  like 
the  Walkman. 

The  environmental  advantages  of 
the  mercury-free  RAM  battery  were 
demonstrated  by  modelling  the  total 
waste  and  toxic  waste  generated  by  a 
portable  music  system  powered  by 
single-use  alkaline,  and  rechargeable 


1.7  kg,  and  for  mercury  free  RAM 
cells  a  mere  12  grams.  This  clearly 
demonstrates  the  environmental 
benefits  that  mercury-free  RAM  cells 
offer  compared  to  single  use  and 
other  rechargeable  systems. 

BTI's  developmental  work  sug- 
gests that  the  new  RAM  cells  have 
the  potential  of  providing  the  con- 
sumer with  an  environmentally- 
friendly,  low-cost  seconciary  cell 
which  maintains  nearly  all  character- 
istics of  the  popular  primary  alkahne 
system. 

This  project  is  supported  by  the 
Environmental  Technologies  Program 


Vitrokele™  adsorbents 
environmentally  and 
economically  attractive 


Profiting  from  pollution  prevention 
was  the  theme  of  a  verbal  presenta- 
tion by  Dr.  Denis  Kidby  of  Jasmetech 
Metal  Technologies  of  Guelph,  Ont. 
on  the  first  day  of  the  1992  Technol- 
ogy Transfer  Conference.  In  line  with 
the  session  theme,  "Treating  Mine 
Effluent:  An  Economic  Opportu- 
nity", Dr.  Kidby  presented  model 
calculations  supporting  his  claim 
that  incorporating  a  closed-loop  cya- 
nide and  metal  recovery  and  recy- 
cling circuit  based  on  Vitrokele^^' 
adsorbents  in  a  gold  milling  opera- 
tion, as  a  pollution  prevention  strat- 
egy, could  also  be  highly  attractive 
.  from  an  economic  perspective. 

Dr.  Kidby's  analysis  was  based  on 
a  gold  mill  processing  one  million 
tonnes  of  ore  per  year,  for  which  a 
capital  expenditure  of  $3.6  million 
would  be  required  for  a  recycling 
unit.  With  credits  from  recovered 
cyanide  and  such  metals  as  copper 
projected  to  be  about  $5.23  million 
per  year,  the  annual  net  revenue  for 
.the  gold  mill  would  be  $2.96  million 
once  operating  costs  of  $2.27  million 
were  deducted.  The  payback  period 
for  such  an  investment  could  there- 
fore be  as  little  as  16  months.  Beyond 
that  point,  this  pollution  prevention 
strategy  would  be  returning  a  profit. 


An  alternative  apphcation  for 
Vitrokele^'  adsorbents  is  in  the  res- 
toration of  sites  containing  soil  con- 
taminated by  such  metals  as  lead 
and  cadmium.  This  had  been  the 
subject  of  an  earlier  verbal  presenta- 
tion by  Dr.  Bruce  Holbein  of  Tallon 
Metal  Technologies  Inc.  of  Guelph, 
Ont.  at  the  "Soil  Remediation:  Con- 
tinuing Challenges"  session.  Tallon 
Metal  Technologies  is  the  parent 
company  of  Jasmetech. 


Vitrokele^^'  adsorbents  may 

have  profitable  and 
environmentally  beneficial 

application  in  both  the 

mining  industry  and  in  the 

restoration  of  sites 

contaminated  by  metals 


Tallon's  technology  consists  of  a 
series  of  conventional  mineral 
processing  techniques  for  contami- 
nated soil,  and  proprietary  proce- 
dures for  extraction,  treatment  and 


recovery.  The  final  stage  of  the  proc- 
ess employs  a  treatment  circuit  simi- 
lar to  that  employed  in  the  mining 
industry  application  whereby  liber-  " 
-ated  metals  are  adsorbed  onto  the 
Vitrokele^"  and  subsequently  recov- 
ered as  a  metal  concentrate  for  off- 
site  recycling. 

Dr.  Holbein  presented  results  of 
feasibility  and  pilot  trials  of  a  dem- 
onstration plant  at  two  sites  illustrat- 
ing the  potential  of  the  technology  to 
remove  and  recover  metal  from  con- 
taminated soil,  thereby  permitting 
re-use  of  the  treated  soil  on-site. 

One  location  was  the  former  site 
of  an  automotive  battery  recycling 
facility  and  its  associated  lead 
smelter  which  had  contributed  con- 
tamination to  the  site  in  the  forms  of 
both  coarse  lead  as  in  electrodes  and 
battery  posts,  and  fine  lead  as  in 
smelter  fly  ash.  Lead  levels  as  high 
as  28  per  cent  have  been  found  in 
some  pockets  at  the  site. 

Using  Tallon's  technology,  recov- 
ery of  both  the  coarse  and  fine  lead 
contamination  was  possible  \vith 
lead  recoveries  exceeding  95  per 
cent.  This  new  approach  to 
remediating  contaminated  sites  ap- 
pears to  be  a  promising  alternative  to 
more  costly  and  less  enviroiunen- 
tally  acceptable  options  such  as  dis- 
posal of  soil  at  landfill  sites. 

Both  projects  are  supported  by  the 
Environmental  Technologies  Program 


Improved  paper 
recycling 
through  steam- 
explosion 
technology 


Current  technology  is  not  completely 
satisfactory  for  the  economic  recy- 
cling of  office  wastepaper  and  photo- 
copier paper.  The  feasibility  of  using 
steam-explosion  technology  for  the 
deinking  and  recycling  of  this  paper 
was  the  topic  of  a  poster  presenta- 
tion by  Stake  Technology  of  Nor\-al, 
Ont.  in  the  Environmental  Technol- 
ogy Development  section  at  the  1992 
Technoloev  Transfer  Conference. 


StakeTech's  process  involves 
treating  paper  at  a  high  consistency 
of  50  per  cent  using  high  tempera- 
ture saturated  steam  of  190  to  220X1 
for  a  short  duration  of  only  minutes. 
Application  of  this  technology  to  the 
recycling  of  selected  wastepaper  and 
paperboards  \vas  reported  on  at  the 
1991  conference. 

Stv  Steam  Explosion  back  page 
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Steam  Explosion  (continued) 

Results  of  recent  technical  trials 
using  various  combinations  of  tem- 
perature or  pressure  of  the  saturated 
steam  and  treatment  duration  in 
StakeTech's  laboratory  reactor  indi- 
cated that  steam-explosion  treated 
paper  is  significantly  cleaner  when 
compared  to  conventional  pulping. 
Measurements  were  done  objectively 
by  computer-assisted  image  analysis. 
This  was  true  for  paper  containing 
two  different  photocopier  toners. 

Up  to  90  per  cent  reduction  in  ink 
particle  area  and  number  could  be 
achieved  without  the  use  of  any 
chemicals  during  deinking.  Although 
steam-explosion  resulted  in  some 


loss  of  brightness  of  the  pulp,  much 
of  this  was  easily  handled  by  a  sim- 
ple washing  procedure. 

Pulp  quality  could  be  further  im- 
proved by  using  a  surfactant  or 
cleansing  agent  during  steam-explo- 
sion or  in  post-explosion  treatment. 
Pulps  of  high  brightness  and  low  dirt 
count  could  be  readily  achieved. 

Reduction  in  paper  fibre  length 
was  also  minimal  with  significant 
reduction  observed  only  for  samples 
processed  at  upper  limits  of  operat- 
ing temperature  and  process  dura- 
tion. Fibre  length  is  important  as  it 
dictates  the  type  of  recycled  paper 
product  for  which  the  deinked  pulp 
can  then  be  used. 


On  the  basis  of  these  trials,  the  po- 
tential of  using  steam-exploded  pho- 
tocopy paper  in  tissue  applications 
appears  promising.  It  may  also  be 
suitable  for  printing  and  writing  pur- 
poses. Further  work  will  be  carried 
out  with  other  types  of  surfactant  or 
chemicals  to  determine  potential 
process  improvement,  and  to  study 
the  application  of  the  steam-explo- 
sion technology  to  mixed  office 
waste  which  will  better  reflect  the 
raw  material  likely  to  be  encountered 
in  a  commercial  process. 


Tins  project  is  supported  by  the 
Environmental  Technologies  Program 
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